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University 
Introduction 
Measuring the starch content of corn allows ethanol plants to know how much ethanol can be 
produced from a specific lot of corn. The developments of quick and easy starch measurement 
methods are important in maximizing the ethanol yield of corn. Measurement of starch content 
in corn has been done through several laboratory procedures. Fermentable starch best indicates 
the amount of ethanol produced by the dry-grind method. Conventional laboratory fermentable 
starch measurement can take hours to days to complete. 
There is a need for rapid and easy methods to identify the suitability of individual corn lots 
for dry-grind ethanol production. Near-infrared spectroscopy (NIRS) is a rapid nondestructive 
technique that is able to measure organic substances in minutes. NIRS could be useful in 
predicting the amount of fermentable starch in corn samples. 
Objectives 
The objective of this study was to develop a preliminary NIRS fermentable starch calibration 
using spectra and reference data from Illinois Crop Improvement Association, and then compare 
the fermentable starch calibration to the MLR analysis of combinations of Iowa State University 
predicted values of protein, oil, starch, and density 
Materials and methods 
Near infrared (NIR) spectra from a FOSS Infratec 1229 Grain Analyzer (FOSS Group, www.foss. 
dk) was obtained for 249 corn samples. Laboratory fermentable starch measurements from the 
Illinois Crop Improvement Association were also obtained from the 249 corn samples and were 
used as the reference data. 
A fermentable starch partial least squares (PLS) calibration relating fermentable starch content 
to NIR spectra was developed. A multiple linear regression (MLR) including combinations of 
current NIR measurements (protein, oil, starch and density on a 15% moisture basis) was also 
used to predict fermentable starch content. Both the PLS and MLR models included 23 7 samples. 
Leave-one-out , full cross validation, was used to validate the calibration models . The first 
external validation was conducted using 26 samples representing a wide range of composition. 
More validations are planned for the future . Calculations involving the PLS and MLR models 
were obtained using The Unscrambler 9.7 (CAMO Inc. , www.camo.com). 
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Results and discussion 
The current NIR calibration factors produced similar validation statistics (based on the R2-
coefficient of determination and the SECV-standard error of cross validation) as the new NIR 
calibration for fermentable starch. The NIR calibration for fermentable starch had a R2 of 0.863 
and a SECV of 0.025 , while the MLR for the combination oil, starch, and density had a R2 of 0.80 
and a SECV of 0.030. All combinations for MLR analysis (protein, oil, starch, and density) had 
similar results for SECV and R2 
The PLS calibration had poor results in predicting corn ethanol yield from the 26 external 
validation samples, with an SEP=0.40 and a R2=0.28. The MLR component model gave 
consistent results to calibration cross validation. The best combination in validation was protein 
and starch with an SEP=0.044 and a R2= 0.88. 
Conclusions 
A PLS based fermentable starch calibration for Infratec NIRS units was developed using ethanol 
yield reference data from Illinois Crop Improvement Association. MLR analysis with predicted 
values of oil, starch and density to predict ethanol yield resulted in similar validation statistics 
to the new PLS calibration. The PLS model was slightly more precise , but the MLR model 
may be more practical for actual use. The constituent calculation performed better than the 
spectra calibration in validation. Implementing a constituent calculation is easier and more 
economical than implementing a new NIRS calibration, for similar SECV's. Any NIRS unit can 
use constituent regression. 
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